Editorial
Atrial fibrillation and hypertrophic cardiomyopathy: co-existing conditions with additive risks Hypertrophic cardiomyopathy (HCM) is defined by the presence of increased left ventricular wall thickness in the absence of abnormal loading conditions and occurs in 1 in 500 of the general population. HCM is associated with an increased risk of sudden cardiac death and is probably the most common cause of sudden cardiac death in young people. The underlying pathology of HCM including disorganized myocardial architecture and replacement fibrosis represents arrhythmogenic substrate, causing lethal ventricular tachyarrhythmias such as ventricular tachycardia and ventricular fibrillation.
Atrial fibrillation (AF) is also a common arrhythmic event in patients with HCM that leads to disastrous outcomes including heart failure, stroke, and death. The prevalence of AF in patients with HCM has been reported to be 4-to 6-fold greater than that in the general population. Although the true prevalence depends on the study populations and diagnostic methods used for AF detection, AF prevalence has been reported to range from 17% to 28% (Table  1) . 1e5 It is well recognized that AF is a major predictor of stroke, and stroke prevention is the principal priority in AF management. 6 Some cohort studies demonstrate that age, left atrial enlargement, and New York Heart Association (NYHA) class are associated with an increased risk of developing AF, with heterogeneity among studies. Patients with HCM are more likely to develop AF at a younger age than the general population. In one cohort study, the prevalence of AF in patients with HCM was 25% before age 50 years, whereas in the general population, it was 0.5% at age 40-50 years. 3 Left atrial enlargement, assessed by echocardiography as an increase in left atrial diameter or volume, is also an independent predictor of AF in patients with HCM, and the current ESC guidelines for the management of HCM recommend that patients in sinus rhythm with left atrial diameter 45 mm should undergo 48-h ambulatory ECG monitoring every 6 to 12 months for AF detection (class IIA recommendation). 7 In particular, left atrial enlargement is one of the risk factors for thromboembolism in HCM patients even in sinus rhythm 8 and should be carefully assessed with other risk factors as well. However, these predictors for developing AF may be interpreted as surrogate markers for disease progression of HCM. The underlying pathophysiologies in HCM such as diastolic dysfunction and mitral regurgitation due to left ventricular outflow tract obstruction cause left atrial pressure loading. Long-term accumulation of myocardial remodeling, which represents left atrial enlargement and replacement of atrial myocardial fibrosis, results in the substrate of developing AF and thrombus formation. Consequently, the development of AF in patients with HCM may indicate that the disease has already progressed to an end-stage phase.
In this issue of the journal, Zegkos et al sought to investigate the prevalence and clinical features of AF in patients with HCM. 9 In this study, a substantial number of patients (23.4%) with HCM developed AF, in line with previous studies. Female gender, NYHA class, and left atrial enlargement were independent predictors of AF (odds ratio (OR) 2.2, 95% confidence interval (CI) 1.3e3.5, p ¼ 0.001, OR 1.9, 95% CI 1.1e3.5, p ¼ 0.02, OR 2.2, 95% CI 1.6e3.3, p < 0.001, respectively). Moreover, they demonstrate the impact of AF on mortality in patients with HCM, whereby AF was associated with an increased risk of overall mortality (hazard ratio 3.4, 95% CI 1.7e6.5). Subgroup analysis of 126 patients who underwent cardiopulmonary exercise testing showed that AF was an independent predictor of exercise intolerance in HCM patients, resulting in reduced quality of life. It is well recognized that thromboembolic events are also frequently associated with HCM per se. A recent systematic review reported that the prevalence and annual incidence of thromboembolic events including stroke and peripheral embolism in patients with HCM and AF were 2.4% and 5.0% per 100 patients, respectively. 10 Risk stratifications for thromboembolism, such as the CHADS 2 and CHA 2 DS 2 -VASc score, in patients with non-valvular AF are well established, and oral anticoagulants are widely used for thromboembolism prophylaxis. However, these simple risk scores are not well validated in patients with HCM and AF. Guttmann et al reported that the CHA 2 DS 2 -VASc score did not adequately risk stratify for thromboembolism in HCM patients with AF who were not treated with vitamin K antagonists (VKAs).
11 Perhaps HCM patients with AF tend to be younger and do not more frequently present with vascular disease compared to other high-risk populations; however, this study categorized some HCM patients with a CHA 2 DS 2 -VASc score of 0, despite HCM patients essentially having diastolic dysfunction, as such patients (with so-called heart failure with preserved ejection fraction) would score 1 point for the C criterion on the CHA 2 DS 2 -VASc score. 6 Indeed, heart failure can be a powerful driver of stroke risk even amongst young AF patients.
12
In addition, non-vitamin K antagonist oral anticoagulants are being increasingly established as alternatives to the VKAs for effective stroke prevention 13, 14 ; however, there are limited data to support the efficacy and safety in patients with HCM and AF (as these patients were excluded from the randomized trials), although some small observational series of HCM have been reported.
Given the specific clinical features and high incidence of thromboembolism in HCM patients, these risk schemes are not directly applicable to the HCM population. Current ESC guidelines for the management of HCM patients also advocate that all patients with AF should receive treatment with VKAs, irrespective of their risk scores. 7 Japanese cohort studies demonstrated that cardiomyopathy (including both dilated and hypertrophic cardiomyopathy) is independently associated with an increased risk of thromboembolic events, 16 and the coagulation system is activated in patients with cardiomyopathy. 17 Therefore, Japanese guidelines recommend that anticoagulation should be considered in AF patients with cardiomyopathy (class IIA recommendation).
In conclusion, AF has crucial impacts on morbidity and mortality in patients with HCM. Many cohort studies demonstrate an intimate relationship between AF and HCM, and AF in the HCM population has some specific features that predispose to thromboembolism. To prevent adverse outcomes in these patients, further efforts to optimize clinical assessment and management pathways for patients with AF are needed in an integrated and holistic manner.
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